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 Concussions are a common injury that can occur at almost any time. There are 
many different causes of these injuries, but athletic participation is one of the most 
common. There are many different ways in which sustaining multiple concussions can 
have an impact on your overall health and well being not only immediately after the 
injury, but also moving well into the future. Although these injuries cannot be completely 
prevented in athletics, there are steps that we can take that can help to limit the number of 
































Chapter One – Introduction 
 
Recently, concussions have been an increasingly popular topic of research. In 
2002, Chronic Traumatic Encephalopathy (CTE) was introduced to the world by Dr. 
Bennett Omalu, and made headline news a few years later because of the number of NFL 
players reporting having symptoms of CTE (Abreu, Cromartie & Spradley, 2016). Since 
all of the media attention, medical professionals and researchers have been much more 
curious about brain injuries. Their curiosity has led to many different studies and has 
helped to produce a vast amount of information on this fascinating topic. It is within the 
confines of that information that lies the information needed to understand what 
concussions are, how they effect our health, and how to prevent them as best as possible. 
According to the Centers for Disease Control and Prevention (CDC), concussions 
have often been described as a mild form of traumatic brain injury, although there is 
nothing mild about concussions (CDC, 2015). Concussions may be caused by a bump, 
blow, or jolt to the head. They may also be caused by taking a hit to the body, which can 
lead to the brain moving rapidly back and fourth within the skull. The sudden movement 
of the brain caused by either a blow, bump, jolt, or hit to the body can cause the brain to 
bounce and twist within the skull, leading to chemical changes in the brain and also the 
potential of stretching and damaging brain cells (CDC, 2015).  
Concussions can occur at just about any time. Some of the most common causes 
of concussions are falls, traffic accidents, fights, and participation in athletics. For the 
purpose of this synthesis, the focus will be on concussions caused by participation in 
athletics. According to a study done by the NCAA on concussions during the 2009-10 
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through 2013-14 seasons, the most common sports that produced concussions in 
collegiate athletics were wrestling, men’s ice hockey, women’s ice hockey, football, and 
women’s soccer (Zuckerman, Kerr, Yengo-Khan, Wasserman, Covassin, & Solomon, 
2015). In a similar study focused on high school athletics, the most common sports to 
produce concussions were football, boy’s ice hockey, girl’s soccer, boy’s lacrosse, and 
girl’s lacrosse (Broglio, 2017).  
Coaches as well as athletes need to be able to recognize the signs and symptoms 
of concussions. According to the CDC, some signs one might observe in a concussed 
athlete could be that the athlete can’t recall events prior to or after the hit or fall, they 
appear dazed or stunned, they forget basic information, they move clumsily, they answer 
questions slowly, they lost consciousness, or they show mood, behavior, or personality 
changes (CDC, 2015). Some symptoms of concussions in athletes are headaches, nausea, 
balance issues or dizziness, double vision, sensitivity to light or noise, feeling sluggish, 
hazy, foggy, or groggy, confusion, concentration, or memory problems, and just not 
“feeling right,” or “feeling down” (CDC, 2015). If the concussion is severe enough, one 
might notice the concussed athlete has one pupil larger than the other, won’t wake up 
from losing consciousness, headaches that get worse and don’t go away, slurred speech, 
weakness, numbness or decreased coordination, repeated vomiting, convulsions or 
seizures, and unusual behavior, increased confusion, restlessness, or agitation (CDC, 
2015). In the case that any of these signs are present, it is important to take the athlete to 
a medical professional right away. 
The recovery process is extremely important when it comes to healing the brain. 
There is really no other way to treat a concussion other than rest. Physically, the athlete 
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needs to rest and not participate in their sport until medically cleared by their physician. 
They should also try to not participate in cognitive activities, as this may cause symptoms 
to become worse. When the athlete is feeling better and has been cleared by their doctor, 
it is important for them to return to play slowly. The athlete should always ease there way 
back in to their sport. The recovery process usually takes around 7 to 10 days, although it 
could be longer for young children and adolescents (McCroy et al., 2013). The reasoning 
behind wanting to return to play slowly and giving the brain the time it needs to heal is 
because of Second Impact Syndrome (SIS). According to the CDC, SIS occurs when an 
athlete has a second concussion within a short time frame of their previous concussion. 
SIS is a serious injury, as it causes rapid brain swelling, leading to coma or in some cases 
even death (CDC, 1997). For this reason, it is extremely important that athletes report 
when they think they have a concussion and wait as long as they need to recover. Another 
issue that athletes need to be aware of is post-concussive syndrome. Athletes who have a 
history of concussions are the most prone to enduring this syndrome. According to the 
CDC, post-concussive syndrome is when concussion symptoms tend to last longer than a 
week or two, and prolong for months or longer (2015). 
Statement of the Problem 
Concussions are a common, yet severe injury that can occur in multiple different 
sports. It is safe to assume that athletes participating in high school athletics or collegiate 
athletics have been participating in sport for a while, and could have had multiple 
concussions throughout their athletic careers. Sustaining multiple concussions throughout 
one’s career can really have an impact on their health later on in their journey through 
life. We have seen numerous professional athletes have their careers ended due to 
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sustaining too many concussions, and some have even ended up passing away due to 
health complications related to recurrent brain injury. It may not be possible to prevent 
concussions from occurring in athletics, but it is possible to limit the numbers. If coaches 
and athletes were more knowledgeable about concussions, if athletes were honest about 
reporting potential concussion, if rules were always enforced, and if equipment is 
improved, the amount of concussive injuries can be reduced. 
Purpose of the Study 
The purpose of this synthesis is two-fold. The first is to review the literature on 
the effects of recurrent concussions in high school and collegiate athletes, and second to 
discuss concussion prevention strategies.  
Operation Definitions 
The following are operational definitions for this synthesis: 
1. Concussion: Can be defined as a mild form of traumatic brain injury caused by 
a bump, blow or jolt of the head or a blow to the body that causes the brain 
to move back and fourth within the skull (CDC, 2015).  
2. Traumatic Brain Injury: Can be defined as a brain injury that causes a 
disruption to the normal function of the brain caused by a bump, blow, jolt 
or penetrating injury to the head (CDC, 2015). 
3. Chronic Traumatic Encephalopathy: Can be defined as progressive 
neurodegenerative disease that is caused by trauma to the brain (CDC, 
2015). 
4. Post-Concussive Syndrome: Can be defined as concussion symptoms that last 
up to three months or longer (CDC, 2015). 
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5. Second Impact Syndrome: when an athlete has a second concussion within a 
short time frame of their previous concussion. Can lead to coma or death 
(CDC, 1997). 
Assumptions 
 The following can be regarded as assumptions for this synthesis: 
 1. The literature review was exhaustive and comprehensive. 
 2. The participants in the studies reviewed were reflective of the population the 
study was trying to look at. 
3. The results reported in the studies reviewed were reflective of the population 
that the study was looking at. 
Delimitations 
This synthesis is delimited to: 
1. Concussions as opposed to TBI as a whole. 
2. Effects of recurrent concussions versus a single concussion. 
3. High school and collegiate athletes only. 
4. Male and female participants. 
5. All sports, not sport specific 
Limitations 
 Limitations of this synthesis are: 






Chapter Two - Methods 
 
 The purpose of this chapter is to review the methods used to find literature on the 
effects of recurrent concussions in collegiate and high school athletes, as well as ways to 
prevent these injuries from happening. The studies collected for the critical mass of this 
synthesis were identified using the EBSCO host database from the College at Brockport’s 
Drake Memorial Library. Within the EBSCO host database, searches were conducted 
using the SPORTDIscus database, the CINAHL database, and the MEDLINE with Full 
Text database. From these searches, a total number of 12 articles met the criteria for 
inclusion as part of the critical mass in this literature review. For an article to be selected 
to be in this literature review, they needed to meet a certain criteria. To start, the articles 
needed to be peer-reviewed articles. If an article has been peer reviewed, it will most 
likely be of higher quality and also be more scientifically valid. Second, the articles 
needed to have been published between the years of 2000 and 2017. This helped to 
ensure the most current and up to date information available. Some other basic 
information used as background information and or supplemental information came from 
the Centers for Disease Control and Prevention website, www.cdc.gov, as well as through 
additional searches using the same criteria as articles included within the critical mass, 
and from the list of references of other related articles.  
 Many different searches were done to compile the list of 12 articles to be used in 
this literature review. The first search used the phrase cumulative effects of concussions 
and high school athletes, and college athletes. Only one hit came from this search, but it 
was an article that made the selection process. Search two used the phrase concussion 
effects in college athletes. This search provided 32 hits and one article was pulled to be 
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used in this literature review. The third search used the phrase reducing concussions in 
athletics. This search provided 15 hits, and one article was pulled to be used in this 
literature review. Search four was conducted using the search terms concussion history 
and effects. This search provided 22 hits, with one articles from those 22 being pulled for 
use in this literature review. Search five used the phrase multiple concussions and effects 
on brain. This search provided 25 hits, and one article was selected to be used in this 
literature review. Search six used the phrase multiple concussions and college athletes. 
This search provided 25 total hits, and two articles were selected for this literature 
review.  Search seven used the phrase concussion prevention in sports. This landed 364 
hits to start. To narrow the selection, college was added to the search to make it say, 
concussion prevention in college sports. By changing the search, 364 hits turned to 99, 
and one article was pulled to be used in this literature review. Search eight used the 
phrase cumulative effects and concussions. This search yielded 16 hits, and two articles 
were able to be pulled for use in this literature review. Search nine used the phrase 
NCAA concussion rates. This search provided 21 hits and one article was selected for use 
in this synthesis. The tenth search used the phrase referee and illegal activity. This 
provided only two hits, and one of the two articles was selected to be used in this 
synthesis.  
 Two other searches were conducted to find articles to be used for this synthesis, 
but not to be included within the critical mass of articles. The first search used one term, 
and it was the name Omalu. This provided three hits, and one of the three articles was 
chosen to be used in this synthesis. The second search used the terms CTE effects, which 
provided 9 hits and one article was selected for use in this synthesis. One last article that 
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was used in this synthesis but not included within the critical mass of articles came from 
the reference list of another article that is also not a part of the critical mass.  
 There were specific criteria that needed to be met in order for an article to be 
selected as part of the critical mass for this literature review. First, the article needed to be 
a peer-reviewed article. This helps to prove that the article is of good quality and it also 
helps prove the article’s validity. The second criteria that needed to be met was that the 
articles needed to be published between the years 2000 and 2017. This ensured that the 
articles used in this synthesis provided the most current and up to date information 
available. The third criteria that needed to be met was that articles needed to be found 
using the online databases through the College at Brockport’s Drake Memorial Library. 
This is important because this is where most of your scholarly articles are located, and 
scholarly articles usually hold more validity and reliability than other articles. 
 Other background information about concussions came from the Centers for 
Disease Control and Prevention website. With this being a government run webpage, it is 
safe to assume that the information provided is kept accurate and up to date. Background 
information was also found using the online databases through the College at Brockport’s 
Drake Memorial Library. These articles were searched using the same criteria as articles 
included within the critical mass just to keep things consistent. Another article used but 
not included in the critical mass was taken from the reference list of an another article not 
included within the critical mass. 
 After completing 10 different searches and reading through hundreds of potential 
articles, a total of 12 were selected to be used in the critical mass of articles for this 
literature review. To find these articles, searches were completed using the EBSCO host 
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database from the College at Brockport’s Drake Memorial Library. Within EBSCO, 
searches for articles occurred in the SPORTDiscus database as well as the CINAHL 
database and the MEDLINE with Full Text database. All but one of the articles chosen 
for this literature review came from the SPORTDiscus database. The other came from the 
CINAHL database. The specific journals that the articles were selected from were the 
Health Education & Behavior Journal, the American Journal of Sports Medicine, the 
Journal of the American Medical Association, Neurosurgery, Brain Injury, the Journal of 
Athletic Training, Injury Prevention, Athletic Training and Sports Health Care, Coaches 
PLAN, and the Journal of Clinical Sports Psychology. Each article selected to be in this 
literature review was carefully read over twice, the first just a run through and the second 
was where key information was pulled. This information was later put into a grid format. 
This helps to make it easy to search for similarities between the many different articles. 
The article grid also includes articles that were not included as part of the critical mass of 
articles, but are in the synthesis paper. 
 As the purpose of this synthesis states, the critical mass of subjects in all of the 
studies are limited to high school and college athletes. The trainers of these athletes were 
also important subjects throughout a few articles. There were a total number of 9,805 
athlete participants across the many studies used in this synthesis. Based on the 
information provided, it was determined that there were 6,054 high school athletes and 
3,751 college athletes included throughout the studies. Also, it could be concluded that 
there were 8,560 male athletic participants and 178 female. There were many more 
female participants, but many articles did not specify the exact amount of athletes from 
each sex. There was also a total of 8,287 athletic trainers involved in these studies. The 
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ages of the athlete participants ranged from early teens to mid twenties (13-24). The 
student-athlete subjects in these studies participated in many different sports, as it was not 
the purpose of this synthesis to look at one sport in particular. Although the purpose of 
this synthesis is to look at cumulative effects of repeated concussions, the participants in 
the studies used in this paper included both student-athletes with no prior history of 
concussions and student-athletes with a prior history of concussions. This allows for 
comparison with how the brain reacts after receiving your first concussion versus how it 




























Chapter Three – Review of Literature 
 
The purpose of this chapter was two-fold. The first was to review the literature on 
the effects of recurrent concussions in high school and college athletes, and the second to 
review the literature on possible concussion prevention strategies. Specifically, the 
following topics will be reviewed: 
• Longer recovery in athletes with a history of concussions. 
• History of concussions can negatively effect an athlete’s mental health. 
• Athletes with a history of concussions will experience more on field severity 
markers. 
• Athletes with a concussion history are more likely to experience future 
concussions. 
• Reporting suspected concussions. 
• Knowing the right time to return to play. 
• Concussion education. 
• Officials and rule enforcement to help prevent concussions in sports. 
Effects of Recurrent Concussions in High School and College Athletes 
 Recurrent concussions in high school and college athletes can have an effect on 
an athlete’s health later on in life, or presently in the moment. These effects can be 
anything from having more on field severity markers from a concussion, to still having 
symptoms months to years later. There were many studies that provided information on 




Longer Recovery in Athletes With a Concussion History 
 In a study conducted by Guskiewicz et al., (2003) researchers looked at 
cumulative effects associated with recurrent concussions in 2,905-college football players 
across all 3 NCAA divisions. Each athlete was baseline tested at their time of enrollment, 
and they used a Graded Symptom Checklist (GSC), and an wide-ranging health 
questionnaire. If an athlete suffered a concussion, these tests would be administered again 
at the time of the injury, 3 hours after, and then on days 1, 2, 3, 5, and 7 post injury. Their 
results suggested that athletes with a history of concussions led to a longer recovery 
process as it related to neurological functioning after receiving another ensuing 
concussion (Guskiewicz et al., 2003).  
Similarly, in another study by Covassin, Stearne & Elbin III (2008), the 
researchers looked at concussion history and post-concussion neurocognitive 
performance and symptoms in collegiate athletes. Participants included 57 athletes, both 
male and female. 36 did not have a concussion history, and 21 had a history of two or 
more concussions. Each athlete participated in baseline ImPACT testing, and then went 
through the test again day one post concussion and day 5 post concussion. They found 
that college athletes who reported a history of concussions might take longer to recover 
on neurocognitive measures of verbal memory and reaction time as compared to athletes 
without a history of concussions (Covassin, Stearne, & Elbin III, 2008).  
A study by Iverson et al., (2004) looked at cumulative effects of concussion in 
amateur athletes. There were 38 total athletes in this study. 19 had a history of three or 
more concussions and the other 19 had no prior concussion history. The athletes 
completed a baseline ImPACT test and a concussion history questionnaire. They were 
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retested within 5 days of suffering a concussion during their athletic seasons.  The 
researchers found that athletes with a history of concussions had more unfavorable 
consequences in the acute recovery period, and scored lower on the memory testing two 
days after the most recent concussion then the athletes with only one concussion (Iverson 
et al., 2004). They also found that athletes with a history of concussions reported 
considerably more lingering of post-concussion symptoms, and that they performed 
marginally worse on preseason baseline memory testing than athletes without a history of 
concussions (Iverson et al., 2004). 
History of Concussions Can Negatively Effect an Athlete’s Mental Health. 
In a study by McLeod, Bay & Snyder (2010), researchers looked specifically at 
how a self-reported history of concussions could affect health related quality of life 
(HRQOL) in 303 male high school athletes. Each athlete completed a demographic 
survey, a concussion history questionnaire, a Medical Outcomes Short Form (SF-36), and 
the Headache Impact Test (HIT-6) as a baseline test. These assessments were then 
administered again post concussion. They found that adolescent aged athletes with a self-
reported history of concussions showed lower HRQOL on several subscales, which 
included scales related to mental health and a greater impact of headache on their general 
health. They also found that 66% of their group that had a history of concussions had an 
affected HRQOL even after a whole year since their last concussive injury (McLeod, Bay 
& Snyder, 2010).  
Similarly, in another by Collins et al., (2002), researchers looked at the 
cumulative effects of concussion in 173 high school athletes. Baseline ImPACT testing 
was completed, and the test was administered again within 72 hours of an athlete 
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receiving a concussion. The researchers found that only 9.4% of the players with no 
concussion history showed lingering post injury mental status changes at the time of the 
injury, versus the 31.6% of high school athletes with a history of multiple concussions 
(Collins et al., 2002).  
Athletes With a History of Concussions Will Experience More on Field Severity 
Markers 
 Another common effect on high school or college athletes was that athletes with a 
history of concussions are more likely to experience more on field severity markers than 
athletes with no prior history. Iverson et al., (2004) found that athletes with a history of 
concussions were six times more likely to experience post-traumatic amnesia and roughly 
eight times more likely to experience 5 or more minutes of mental status disturbance. 
Examples of this mental status disturbance could be post-traumatic amnesia and 
disorientation (Iverson et al., 2004). Similarly, Collins et al., (2002) found that high 
school athletes in which have a self-reported concussion history of three or more were 
more then nine times more likely to show signs of three or four on field abnormal 
markers of injury after an ensuing injury then students without any prior history. The 
markers of injury referred to are a loss of consciousness, anterograde amnesia, retrograde 
amnesia, and puzzlement (Collins et al., 2002). Anterograde amnesia is when a person 
can’t create new memories post concussion, and retrograde amnesia is when a person 




Athletes With a Concussion History Are More Likely to Experience Future 
Concussions. 
 One last effect that was found to be a commonality between articles was that high 
school and college athletes with a history of concussions were more likely to experience 
potential future concussions. Iverson et al., (2004) found that athletes with a history of 
concussions seem to be more vulnerable to enduring another, more severe concussion 
down the road (Iverson et al., 2004). Similarly, Guskiewicz et al., (2003) found that 
athletes with a history of three or more prior concussions were three times more likely to 
endure another in game concussion then the athletes with no prior history  (Guskiewicz et 
al., 2003). 
Concussion Prevention Strategies 
 Concussions are an injury that will never be able to be completely prevented in 
athletics. With that being said, there are actions that one can take to help lower the 
concussion rates in the future for high school and collegiate athletics. After reading 
through the literature on the topic, there seems to be a few key factors that can help to aid 
in the prevention of these injuries. 
Reporting Suspected Concussions 
 In an article by Kroshus & Baugh (2015) that looked at concussion education in 
U.S collegiate sports, 789 athletic trainers and 325 athletes completed surveys as they 
related to the current concussion education programs in place. The surveys were 
compared to see what the athletic trainers and student-athletes’ thoughts were in regards 
to the current concussion education programs. From their research, the authors were able 
to conclude that the most important safety behavior that an athlete can control is to reveal 
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symptoms of a suspected concussions to a parent, coach, or medial personnel (Kroshus & 
Baugh, 2015). With that being said, there is an epidemic of student-athletes who do not 
report concussion symptoms to anyone.  
Davies and Bird (2015) looked at motivations for underreporting suspected 
concussions in college athletics. 193 NCAA D1 athletes, both male and female, answered 
survey questions on the topic. They found that during the 2012-2013 athletic season, out 
of the 193 student-athletes, 45% did not report an assumed concussion to anyone at all 
(Davies & Bird, 2015).  They also found some explanations for this underreporting of 
suspected injury. They found that the biggest reasons for not reporting were that student-
athletes didn’t think the concussion was serious enough, that they didn’t want to have to 
leave a practice or game, and that they didn’t know that they even sustained a concussion 
(Davies & Bird, 2015).  
Although you can’t prevent the original concussion, one can prevent the 
possibility of enduring an even more severe, and potentially fatal injury. If an athlete does 
not report a suspected concussion, and the injury hasn’t had enough time to heal and they 
sustain another concussion, they could experience second impact syndrome. Also, less 
severe but just as important, an athlete may also experience lingering effects of a 
concussion for a long time. The student-athlete needs to be responsible and either 
reporting to a coach, parent, or medial professional when they believe that they may be 
concussed. 
Knowing the Right Time to Return to Play 
 Knowing when to come out of an activity because of a potential concussion is 
important, but it is equally important to know when it is appropriate to return to play. For 
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the same reasons as reporting injury, you don’t want to return to play too quickly and 
sustain another concussion before your prior one heals. Again, this is because you could 
experience the potentially fatal second impact syndrome and or other health related 
issues. Many different studies in this literature review used Immediate Post-concussion 
Assessment and Cognitive Testing (ImPACT) to determine if an athlete was ready to 
return to play.  
The ImPACT test is a computer-based program that was created specifically for 
evaluating sports related concussions (Collins et al., 2002). For the ImPACT testing, each 
athlete has to do a baseline test so that after a concussion, they can compare the results to 
the baseline test to help in determining if recovery has occurred or if more time is needed. 
This test includes six modules and they are word discrimination, design memory, x’s and 
o’s, symbol match, color match, and three letters. These tests provide composite scores 
for verbal memory, visual memory, visual-motor speed, reaction time, and impulse 
control (Brooks et al., 2016). Also, the test includes a post-concussion symptom scale 
that is made up of 22 of the most common reported symptoms of concussions (Brooks et 
al., 2016). These symptoms are rated using a Likert scale ranging from a score of zero to 
six. A zero means that the athlete is not experiencing the symptom at all, with six being 
the most severe (Covassin, Stearne & Elbin III, 2008). Lastly, the test includes a 
concussion history questionnaire (Iverson et al., 2004).  
The ImPACT test is a reliable measure of determining when a concussed athlete 
can return to play. This is because of the extensive validation, test-retest reliability, 
sensitivity, and specificity through many studies. With that being said, it is no surprise 
that the ImPACT test is a commonly used concussion assessment in high school, college 
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and professional sports (Covassin, Moran & Wilhelm, 2013). It is important to note that 
the recovery process for each athlete is going to differ. In a previously referenced article 
by Collins et al., they state that return-to-play decisions are difficult in that no two 
concussions are the same (Collins et al., 2002). With that being said, the ImPACT test is 
great for determining when an athlete should return to play because it works on an 
individual basis. 
 McLeod, Bay & Snyder (2010) assessed a student-athletes health related quality 
of life (HRQOL) by using three different assessments. They used a concussion history 
questionnaire, the medical outcomes short form (SF-36) and the headache impact test 
(HIT-6) (McLeod, Bay & Snyder, 2010). The concussion history questionnaire helps to 
determine the student-athletes concussion history. The SF-36 assessment is used to figure 
out information related to a student-athlete’s physical functioning, role limitations due to 
physical health problems, bodily pain, general health perceptions, vitality, social 
functioning, role limitations due to emotional problems, and mental health. The HIT-6 
assessment is a headache specific outcomes scale. It looks at pain, social functioning, role 
functioning, vitality, cognitive functioning, and psychological distress (McLeod, Bay & 
Snyder, 2010).  In this study, adolescent aged athletes with a history of concussions 
scored lower on the bodily pain, general health perceptions, vitality, mental health 
subscales, and the mental composite score, which characterized observed shortages in 
those domains of HRQOL. This suggests that a concussion evaluation should be 
multidimensional and must consider all characteristics of an individual’s health. It also 
suggests that being able to assess an athlete’s HRQOL after a concussion could 
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potentially benefit doctors who work with school staff to carefully return student-athletes 
not only to their sport, but also to the classroom (McLeod, Bay & Snyder, 2010).  
Concussion Education 
   Another prevention method that was a commonality between different articles 
was concussion education. Concussion education is becoming more popular as we begin 
to truly understand the severity of concussions. Being educated on the topic can help to 
reduce the amount of these injuries. Tator (2011) discussed the role of the coaches in 
regards to concussion education and prevention. He states that in sports, it is crucial to 
educate many different groups of people to improve recognition, management, and 
prevention of concussive injuries (Tator, 2011). The groups of people that he suggests 
receive continued education on the topic include the players, coaches, parents, trainers, 
referees, the sports organization or league, the media, schoolteachers, and health care 
professionals (Tator, 2011).  
Kroshus & Baugh (2015) compared what college athletes were receiving for 
concussion education to what those athletes wanted to receive during those educational 
sessions. The authors found a divide between the current concussion education that 
athletes are receiving and what these athletes want, as far as content, source, and delivery 
method (Kroshus & Baugh, 2015). The authors also stated that if athletes take part in 
concussion education that is done properly, it has the potential to help reduce the public 
health burden of sport-related concussions (Kroshus & Baugh, 2015).  
Similarly, another article by Zuckerman et al., (2015) looked at the epidemiology 
of sports-related concussions in the NCAA between the 2009-10 and 2013-14 seasons. 
They used sport related concussion data that came from the NCAA’s Injury Surveillance 
	 25	
Program during those seasons. The researchers suggest that continual strengthening of 
concussion education procedures is necessary to increase a student-athletes’ identification 
of concussion symptoms and their plan to report (Zuckerman et al., 2015). 
 Davies & Bird (2015) determined that the results of their study showed that 
student-athletes may lack knowledge of what a concussion is, as well as the potential 
effects they may have on your overall health and well being. They also suggest that 
athletic programs need to place a focus on educating their student-athletes on signs and 
symptoms of concussions, as well as the importance of self-reporting a suspected 
concussion or reporting a suspected concussion of another teammate (Davies & Bird, 
2015).  
Concussion education can play a big role in helping to limit the number of sports 
related concussions. If athletes were more knowledgeable about concussions and their 
severity, they may try to avoid any kind of play during a game that could result in a 
concussion. They may also begin to understand the importance of making sure to report a 
suspected concussion. Education can also help parents, coaches, trainers, officials, league 
representatives, and more become aware of the symptoms to look out for, how to take 
care of a concussed athlete, and how to determine when the athlete can return to play. 
Officials and Rule Enforcement to Help Prevent Concussions in Sports 
 One last prevention method that was a commonality across the research was that 
officials need to be strict and enforce the rules to help in preventing not only concussions 
in sports, but also all other injuries. Collins, Fields, & Comstock (2008) looked at sports 
related injuries as they relate to illegal play in high school athletics. They used data from 
the 2005-06 and 2006-07 National High School Sports Related Injury Surveillance study. 
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The authors found that highest percentage of sports injuries caused by illegal play was 
related to head and face injuries at 32.3%. Of those 32.3% of head and face injuries, 
25.4% were concussions (Collins, Fields, & Comstock, 2008). The authors’ later state 
that illegal play is a commonly disregarded risk factor associated with sports related 
injuries. Also, they note that reducing illegal play by enforcing the rules may help to 
reduce sports injury (Collins, Fields, & Comstock, 2008). Similarly, Tator (2011) states 
that the rules of the game as well as the enforcement of those rules play a major role in 
sports injury prevention. He also states that education itself is not enough to generate a 
major reduction of neurotrauma, and that it must be supplemented by thorough recording 
of injury data, engineering enhancements, and rules introduction and enforcement (Tator, 
2011).  
Conclusion 
The purpose of this chapter was two-fold. The first was to review the literature on 
the effects of recurrent concussions in high school and collegiate athletes. The second 
was to review the literature on concussion prevention strategies that could be used to help 
limit the amount of concussions in high school and collegiate athletics. After completing 
research on both purposes, it was discovered that there are many different effects that 
recurrent concussion can have on a high school or college athlete. Also, although there is 
no way to completely prevent concussions from occurring, the research shows that there 
are ways in which we can limit the concussion rates in sports. Although a concussion 
may be viewed as a mild form of a traumatic brain injury, they are not mild and shouldn’t 




Chapter Four – Results and Discussion 
 
The purpose of this chapter is to present the results and discuss on the effects of 
recurrent concussions on high school and collegiate athletes as well as prevention 
strategies to help limit the number of these injuries in high school and college athletics. 
The literature review provided information in regards to effects as well as prevention 
strategies for these injuries. All of the information was reviewed, and following are the 
conclusions that were drawn. 
Results 
Concussions are a common sports injury that should not be taken lightly. They are 
serious injuries and need to be treated as such. Concussions occur frequently throughout 
high school and college athletics. It is important to understand how these injuries affect 
the overall health and wellbeing of the athlete. With that being said, there are some 
different ways in which concussions can affect the health of an athlete, especially if an 
athlete has a history of concussions. 
First, the research suggests that an athlete who has a history of concussions may 
take longer to recover from another concussion. Their neurocognitive functioning will 
take longer to recover then an athlete without a history of concussions. Memory and 
reaction time are examples of what will tend to take longer to recover in an athlete with a 
history of concussions (Covassin, Stearne, & Elbin III, 2008).  
Another effect of repeated concussions in high school and college athletes is that 
repeated concussions can have an impact on the HRQOL of an athlete. HRQOL is 
referring to an athlete’s mental health status and impact of headache. Research suggests 
that athletes with a history of concussions will score worse on the mental health and 
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impact of headache assessments, even up to a year after their last concussion (McLeod, 
Bay & Snyder, 2010).  
A third effect of repeat concussions is the increased likelihood of experiencing on 
field severity markers when sustaining another concussion. These markers include loss of 
consciousness, anterograde amnesia, retrograde amnesia, and puzzlement (Collins et al., 
2002). If an athlete experiences any of these severity markers, it is important to get them 
to a medical professional right away to be evaluated. 
The final effect of repeat concussions is that an athlete with a history of 
concussions is more likely to experience a future concussion than an athlete with no prior 
history. Research suggests that athletes with a history of concussions are more vulnerable 
when it comes to receiving a future concussion (Iverson et al., 2004). Athletes with a 
history of concussions may have an increased risk for future concussions in their sport, 
but concussions don’t always occur in sport.  
Concussions can really have an impact of the health of an athlete. Unfortunately, 
concussions are an injury in sports that will never be able to be fully prevented. The good 
news is that there are steps that we can take to lower the concussion rates in sports in the 
future. It is important that these steps be followed to help in the prevention of these 
serious, yet common injuries.  
First off, it is important for a high school or college level athlete to report to 
someone if they feel that they are experiencing concussion like symptoms. Not coming 
out of a game and continuing to play can put an athlete at risk of sustaining a more 
severe, even potentially fatal injury. The athletes need to be responsible and do their part 
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in keeping themselves safe by reporting their potential concussions (Kroshus & Baugh, 
2015).  
Another step that can be taken to prevent these injuries is to make sure that the 
athletes go through an extensive return to play protocol. Returning to play before you 
have fully healed can have the same negative effects on an athlete as not reporting their 
potential symptoms to someone. For that reason, coaches, trainers and medical 
professionals want to make sure that you return to play when you are fully healed. There 
are many different tests that can be done to determine if an athlete is ready to return to 
play, but the most popular test seems to be the ImPACT test. This test uses computer 
modules, as well as a concussion symptoms scale and a concussion history questionnaire 
to determine when an athlete is ready to return from a concussion (Brooks et al., 2016). 
Other assessments that could help with this could be related to an athletes’ HRQOL, such 
as the SF-36 and the HIT-6 assessments (McLeod, Bay & Snyder, 2010).   
A third step that can be taken revolves around concussion education. If athletes, 
parents, coaches, trainers, officials and more are more educated on concussions, how they 
occur, their symptoms, how they actually affect the brain, the importance of reporting, 
importance of the return to play protocol, and so on, these injuries could be prevented just 
from knowledge (Tator, 2011). Also, the concussion education we are providing today 
needs to be revamped. Research suggests that there is a divide between the current 
concussion education that athletes are receiving and what these athletes want, as far as 
content, source, and delivery method (Kroshus & Baugh, 2015). The educational 
materials need to be presented in a way that is beneficial to everyone, and all topics need 
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to be covered with equal importance in order to be beneficial to all parties in helping to 
prevent these injuries. 
A final step that can be taken to help in preventing concussions in high school and 
college athletics is for officials to strictly enforce the rules of the game. If the officials are 
letting the players play, they may be getting away with illegal activity that should be 
penalized. These plays can lead to not only concussions, but many other kinds of injuries 
as well. Calling a tight game and being strict when it comes to rule enforcement will 
show athletes that they aren’t going to be able to get away with any illegal play. This in 
turn, will hopefully lead to less illegal activity, resulting in a safer game (Collins, Fields, 
& Comstock, 2008). 
Discussion 
As the research shows, there are many different ways that sustaining repeat 
concussions can impact your overall health and wellbeing. The research also shows that 
concussions are a prevalent sports injury in both high school and college athletics. 
Although we can’t completely eliminate concussions from athletics, the research provides 
us with many different ways to try and limit these injuries and to prevent them from 
occurring again. It is unfortunate that most prevention methods are things you can do 
once an injury has already occurred, but that is just the nature of the beast. These injuries 
can affect not only high school and college athletes, but also many other different groups 
of people as well. 
The findings of this synthesis may also be useful outside of athletics. A physical 
education teacher could benefit from the findings of this synthesis as well. In the physical 
education setting, there is an increased risk of concussion because of the participation in 
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sport or recreational activities. If the physical education teacher is educated on the topic 
and keeps up to date with the most current information, they can help to limit the number 
of concussions that may take place their class, and know how to address a concussion 
situation properly when one occurs. Although that is just one example, these results can 
be beneficial to multiple different groups of individual 
Based on the literature review, education is a key tool in helping to prevent 
concussions. There were a couple of articles that talked about education, one discussing 
the importance of education and how it could be beneficial to help prevent these injuries, 
and another that discussed how in the NCAA, the concussion education program is not 
beneficial to the athletes who take part in it. Although they are saying that the education 
is not beneficial, they do suggest that education is important. This article suggests 
revamping the education program by making sure to hit on all of the content areas as well 
as delivering the content in a way that the student-athletes will retain the information. 











Chapter Five – Recommendations for Future Research 
 The purpose of this chapter is to present recommendation for future research 
related to the effects of repeat concussions in high school and college athletes, as well as 
to prevention strategies used to help limit the number of these injuries. Although brain 
injuries have been an increased topic of interest for many researchers, there are still areas 
that are lacking information. These areas should be examined further to help us better 
understand this fascinating topic. 
 The first recommendation for future research would be to conduct more 
longitudinal studies with high school and college athletes with and without a history of 
concussion. Most longitudinal studies have been done with professional and ex-
professional athletes. Although helpful, the majority of the population does not play 
professional sports and their playing careers ended after either high school or college. 
Having this information will help to provide more possible long term effects of 
concussions during high school and college athletics. Also, much of the information 
found only provided information up to a year post injury. 
 Another recommendation for future research would be to look more in depth as to 
when a concussed athlete can return not to play, but to school. An athlete will usually 
return to school before returning to play. If an athlete returns to school before their brain 
has had enough time to heal, their schoolwork and the brainpower that it requires could 
potentially make concussion symptoms worse and potentially postpone the athlete’s 
return to play date.  
 One last recommendation for future research would be for someone to look into 
the possible benefits of a universal concussion education curriculum that works like the 
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current common core curriculum across all K-12 school districts in the United States. It 
would be ideal to have two separate curriculums for both high school and college to make 
sure the information is being presented in an age appropriate way. If both levels work 
together to create this curriculum along with the help of many medical professionals, this 
could be something that could have the potential to be extremely beneficial in helping to 




















Synthesis Article Grid 
Authors 
(Year) 






























































































































s χ2 tests 
to 
determin














































































































































































































of 0, 1, 
















































































































































































































































































































































































(0, 1, 2, 









































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































, day 1 
post 
concussi




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































at a D1 
NCAA 
universit















































































































































































































































































































































































































































































































































































































































































































































































































































































































Abreu, M. A., Cromartie, F. J., & Spradley, B. D. (2016). Chronic Traumatic 
Encephalopathy (CTE) and Former National Football League Player Suicides. 
Sport Journal. 
Brain Injury Basics. (2015, February 16). Retrieved May 10, 2017, from 
https://www.cdc.gov/headsup/basics/index.html 
Broglio, S. P. (2017). Is the sky falling? The persistent effects of concussion. Kinesiology 
Review, 6(1), 110-119. 
Brooks, B. L., Mannix, R., Maxwell, B., Zafonte, R., Berkner, P. D., & Iverson, G. L. 
(2016). Multiple past concussions in high school football players: are there 
differences in cognitive functioning and symptom reporting?. The American 
journal of sports medicine, 44(12), 3243-3251. 
CDC Newsroom. (1997, March). Retrieved May 10, 2017, from 
https://www.cdc.gov/media/pressrel/braini1.htm 
Collins CL, Fields SK, Comstock RD. When the rules of the game are broken: what 
proportion of high school sports-related injuries are related to illegal activity? 
Injury Prevention 2008;14:34-38. 
Collins, M. W., Lovell, M. R., Iverson, G. L., Cantu, R. C., Maroon, J. C., & Field, M. 
(2002). Cumulative effects of concussion in high school athletes. Neurosurgery, 
51(5), 1175-1181. 
Covassin, Tracey, Ryan Moran, and Kristyn Wilhelm. "Concussion symptoms and 
neurocognitive performance of high school and college athletes who incur 
	 62	
multiple concussions." The American journal of sports medicine 41.12 (2013): 
2885-2889. 
Covassin, T., Stearne, D., & Elbin III, R. (2008). Concussion history and postconcussion 
neurocognitive performance and symptoms in collegiate athletes. Journal of 
Athletic Training, 43(2), 119-124. 
Davies, S. C., & Bird, B. M. (2015). Motivations for underreporting suspected 
concussion in college athletics. Journal of Clinical Sport Psychology, 9(2), 101-
115. 
Guskiewicz, K. M., McCrea, M., Marshall, S. W., Cantu, R. C., Randolph, C., Barr, W., 
... & Kelly, J. P. (2003). Cumulative effects associated with recurrent concussion 
in collegiate football players: the NCAA Concussion Study. Jama, 290(19), 2549-
2555. 
Iverson, G. L., Gaetz, M., Lovell, M. R., & Collins, M. W. (2004). Cumulative effects of 
concussion in amateur athletes. Brain injury, 18(5), 433-443. 
Kroshus, E., & Baugh, C. M. (2016). Concussion education in US Collegiate Sport: what 
is happening and what do athletes want?. Health Education & Behavior, 43(2), 
182-190. 
McCrory, P., Meeuwisse, W. H., Aubry, M., Cantu, R. C., Dvořák, J., Echemendia, R. J., 
... & Sills, A. (2013). Consensus statement on concussion in sport: the 4th 
International Conference on Concussion in Sport, Zurich, November 2012. 
Journal of athletic training, 48(4), 554-575. 
	 63	
McLeod, T. C. V., Bay, R. C., & Snyder, A. R. (2010). Self-reported history of 
concussion affects health-related quality of life in adolescent athletes. Athletic 
Training and Sports Health Care, 2(5), 219-226. 
TATOR, C. H. (2011). The coach is the most important person. Coaches Plan/Plan Du 
Coach, 18(1), 36-38. 
Zuckerman, S. L., Kerr, Z. Y., Yengo-Kahn, A., Wasserman, E., Covassin, T., & 
Solomon, G. S. (2015). Epidemiology of sports-related concussion in NCAA 
athletes from 2009-2010 to 2013-2014: incidence, recurrence, and mechanisms. 
The American journal of sports medicine, 43(11), 2654-2662. 
 
 
 
 
 
  
 
 
 
